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Herbal products have gained popularity, and they are often perceived as safe. The roles of the phar-
macists and physicians are essential in the proper usage of those products. This study aimed to in-
vestigate the students of Faculty of Medicine in Niš about the use of herbal preparations and the
differences between medicine, pharmacy and dentistry students. The fifth-year university students
were questioned through an anonymous survey. The obtained results were processed statistically and
presented graphically. The majority of the students would prefer a combination of herb product and
drug (76.9%). Usage of herbal products is based on students’ knowledge, on the advice of pharmacists,
family members, physicians, and the media. The majority of students purchase herbal products in the
pharmacy and nobody obtained them via the Internet. Most of the students used them in preventive
purposes (60%) and claimed that there were positive effects. Students (75%) read the instructions for
use and side effects, especially pharmacy students (88.3%). Medicine students (60%) consider herbal
products completely safe. Pharmacy students are considered to receive the necessary knowledge on
herbal products (68.3%), while a smaller percentage of medicine and dentistry students consider the
same. Students use herbal medicines but are not entirely familiar with their effects and safety. There
is a need for raising awareness, the importance of side effects and interactions of herbs and drugs
among medicine and dentistry students. This goal can be achieved by changing curriculum which
would contain material from phytotherapy.
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1. INTRODUCTION
Until the appearance of synthetic drugs, man was treated
entirely with the substances obtained from nature, primar-
ily, from plants. Since it is clearly understood over time that
synthetic drugs have had numerous side effects, humanity
has been slowly turning more to natural medicinal products
(Petrovska, 2012). Therefore, there is a huge increase in inter-
ests in alternative methods of treatments in the modern world
(Pan et al., 2013). Various demographic studies indicate that
75-90% of the world’s rural population uses medicinal herbs
for healing or health protection (Chekole, 2017; Cujic et al.,
2015). A general belief that herbal drugs are safe, considering
they improve health, the low cost of some herbal preparations
and availability on the market have led to the extensive use of
herbal medicines worldwide nowadays (Ekor, 2014).
It is fairly known that synthetic drugs have many adverse
effects, but herbal preparations are considered to be mostly
free of them (Walker and Donovan, 1999). Herbal remedies
are complex mixtures of organic compounds, and they can
cause adverse effects owing to their active ingredients or inter-
actions with conventional drugs (Bent, 2008). In this regard,
self-medication is a significant therapy problem nowadays.
This form of treatment can be the cause of the lack of recogni-
tion and the masking of symptoms of the underlying disease
as well as the interaction with primary therapy (Corrêa da
Silva et al., 2012). Therefore, overall quality of healthcare is
dependent on the level of knowledge and attitude of health
care professionals, pharmacists, doctors and nurses, about
different origins of the medicines which prevent misuse and
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improper use of herbal medicines (Builders, 2019; Clement
et al., 2005).
In the international setting, the use of herbal preparations was
investigated among various populations. Nevertheless, data
on herbal preparations use and attitude among medicine, den-
tistry and pharmacy students in this region of the world are
limited. Also, two stimulating factors for initiating this study
were the popularity of herbal medicines and their increasing
clinical importance.
The study is set to assess the awareness, perceptions, and
use of herbal preparations among students at the Faculty of
Medicine in Niš, Serbia. The incorporation of herbal remedies
into health professional curricula of different study programs
is handled differently. The Master of Pharmacy curriculum at
this University integrates herbal medicine education through-
out the third and fourth year of the pharmacy curriculum. Be-
cause medicine and dentistry students have subjects studying
neither phytotherapy nor pharmacognosy during their stud-
ies, the aim was to assess the difference between medicine,
dentistry and pharmacy students’ usage and attitude towards
herbal preparations, as well as the factors that might affect
attitudes.
2. MATERIALS AND METHODS
2.1. Study design
This research was conducted on the Faculty of Medicine, Uni-
versity of Niš, Serbia, during January 2017 in the form of a
cross-sectional study. The study included the fifth-year phar-
macy, dentistry and medicine students. It was intended to
assess the impact of education and sex on the use of herbal
preparations. The survey was done based on the relevant
literature. Its applicability and comprehensiveness were as-
sured by field-testing. The survey consisted of 17 questions
posted on social network and students were asked to answer
the questions. There was no possibility to take a survey more
than once. The first group of questions enquired information
about their field of study and sex. The second group of ques-
tions asked about their and relatives’ habits of use of herbal
preparations (place of purchasing, a frequency of use, treat-
ment or prevention use, their experiences). Next group of
questions was important because of the investigation of the
sources of information about herbal preparations and the in-
fluence of media on their decision to use herbal preparations.
Eventually, the attitude of students toward the safety of herbal
preparations, the habit of reading the instructions for use and
satisfaction with knowledge of herbs were investigated.
2.2. Statistical analysis
The obtained data were statistically analyzed using appro-
priate tests for the determination of statistical significance
(chi-square test of independence with correction of continuity
according to Yeats) and descriptive statistics and presented
through tables and figures. The database was created in Mi-
crosoft Excel, and SPSS 19.0 was applied for statistical signif-
icance calculations. It was set that the null hypothesis was
equal to or less than 5% (the significance was defined as a
P-value 6 0.05).
3. RESULTS AND DISCUSSION
The survey was taken by 136 participants, including 66
(48.55%) pharmacy students, 60 (44.12%) medicine and 10
(7.35%) dentistry students. Among 136 students participating
in the study, 105 (77.21%) were female, and 31 (22.82%) were
male students.
The preference for the use of herbal preparations concerning
the sex and studying group of participants is shown in Figure
Fig. 1. The preference for the use of herbal preparations concerning
the sex and studying group of participants (pharmacy, dentistry
and medicine students) presented as % of the answers on the ques-
tion: “Do you prefer using herbal preparation or synthetic drug,
considering severity of the symptoms?”
1. In our research, medicine students showed less trust in the
efficiency of herbal preparations, compared to the group of
pharmacy and dentistry students. On the first question, 84.56%
of the participants answered they would choose the herbal
preparation over the synthetic drug. They were informed in
the questionnaire that the severity of the symptoms had to
be considered. A synthetic drug would be selected by 10% of
dentistry students, 11.66% of pharmacy students and 19.67%
of medical students.
The frequency of the use of herbal preparations concerning
the sex and studying group is shown in Figure 2. When
asked how often they used herbal preparations, most students
replied that they used herbal preparations sometimes (54.4%),
rarely (25%), often (14.7%), usually (2.2%) and never (3.7%).
A statistically significant difference was observed among the
studying groups on the frequency use of herbal preparations
(χ2(8)=18.04, p=0.021) > (χ2(8)=15.507, p=0.05). There are 18.2%
of dentistry students and 61.7% of pharmacy students who
use herbal preparations usually, whereas there are only 1.5%
of medical students with the same habit. It can be assumed
that prevalence of use of herbal preparations is mostly present
in population of pharmacy students. The medicinal herbs are
widely-used by students of Faculty of Medicine in Niš, which
is in accordance with surveys conducted among students in
India. In India, the Ayurvedic treatment system is incorpo-
rated into the health care system, so herbal preparations are
in the extensive use (Sekhri et al., 2013). The results of the
studies in the United States showed that 72% of the examined
patients had used herbal preparations with prescribed therapy,
and 84% used it in combination with OTC (over the counter
preparations) (Gardiner et al., 2007a). Students’ family mem-
bers from different studying groups in our research usually
(40.4%) use herbal preparations occasionally (51.5%) and only
8.1% do not use herbal preparations. The obtained results are
in a good correlation with the attitude of students toward the
use of herbal preparations.
Physicians and pharmacists play an important role in inform-
ing, creating users’ attitudes and developing a culture on used
medicinal herbs. Increased use of these products is not possi-
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Fig. 2. The frequency of the use of herbal preparations (%) in relation to studying groups and sex differences.
ble without changes in the attitudes and knowledge of both
the pharmacists and physicians (Wahner-Roedler et al., 2006).
The influence of physicians, pharmacists, family members,
friends, and media information on the usage of herbal prepa-
rations based on sex and studying group was tested (Figure 3).
There is a statistically significant difference among the study-
ing groups in perception about recommendations for using
herbal preparations (χ2(52)=105.981, p=0.00) > (χ2(52)=67.505,
p=0.05).
The analysis showed that 5.8% of students use herbal prepara-
tions based only on the advice of the physician, the pharmacist
5.9%, family members and friends 7.3%, the media 6.6%, and
based on their knowledge 12.4%. Others have suggested that
the use of herbal preparations is based on recommendations
from multiple sources. The results of the survey showed that
12% of participants have more trust in pharmacists’ advice
than in physicians’ advice. Studies of Nur (2010), Howell et al.
(2006) and Boparai et al. (2017) have shown that there is no
proper communication between physicians and patients and
that patients do not inform the physician about the use of
herbal preparations. The results of the studies of Samojlik et al.
(2013) and Newberry et al. (2001) have shown that 88.9% and
75% of participants, respectively, answered that they do not
consider that it is important to emphasize that they use the
herbal preparation with the prescribed therapy.
Majority of the students (89.2%) in a similar study were never
asked about their previous use of herbal products by their
physicians (Ameade et al., 2016). In two different survey-based
studies conducted by Kennedy et al. (2008) and Gardiner et al.
(2007b), nearly 70% of patients did not inform their physi-
cian about herbal drug consumption together with allopathic
medicines. It was found that many physicians do not feel
adequately prepared to advise patients on herbal preparations
use (Wahner-Roedler et al., 2006).
More than 50% of the survey participants stated that pharma-
cists suggest using herbal preparations at the pharmacy. It is
shown on Figure 4. It was interesting to note that there is a sta-
tistically significant difference in responses of students of dif-
ferent studying groups (χ2(4)=12.146, p=0.016) > (χ2(4)=9.488,
p=0.05). Pharmacy students answered that pharmacists recom-
mend herbal preparations (26.7%), whereas a smaller number
of dentistry and medicine students gave the same answer (18.2
Fig. 3. Frequency of the answers on the question: “How do you
decide to use herbal preparations?”
and 13.8%, respectively). The reason for this difference can be
the attention of pharmacy students on pharmacist advice, as
well as their recognition that a preparation contains an herbal
component, while medicine students and dentistry do not pay
attention to the composition of the drug.
A significant determinant that affects herbal usage, whenever
provided, was education. As expected, most participants who
decide to use herbal preparations based on their knowledge
are pharmacy students. Since medicine and dentistry students
have not acquired enough knowledge on herbal preparations
during their academic courses, they have been getting infor-
mation about these drugs from their families and media. Our
assumption that students’ use of herbal preparations is posi-
tively affected by their families is proved to be valid, which
was consistent with the study conducted among students in
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Slovenia by Strgar et al. (2013), in India by Sekhri et al. (2013)
and in the USA by Perkin et al. (2002). This fact was also
confirmed by the resemblance in responses among pharmacy,
medicine and dentistry students.
Fig. 4. Frequency of the answers on the question: “Do pharmacists
recommend you herbal preparations?”
The influence of media on the use of herbal preparations is
shown in Figure 5. A statistically significant difference was
observed between the sexes regarding the media and adver-
tising influence on the use of herbal preparations (χ2(2)=7.398,
p=0.025) > (χ2(2)=5.911, p=0.05). The influence of advertising
was more prevalent in the group of female students. Adver-
tising affects the attitude of 49.3% of all participants. Only
11% of participants answered that the media did not influence
their decision on the use of herbal preparations.
Pharmacy is the first choice for the majority of students to
purchase the herbal preparations. No one purchases them via
the Internet. A smaller number of students collect herbs in
nature or buy them at the market. Other participants purchase
herbal preparations from multiple sources. The results show
that there is a statistically significant difference in student re-
sponses depending on the study group (χ2(12)=31.545, p=0.02)
> (χ2(12)=21.026, p=0.05). It can be assumed that the reason
for this difference is the knowledge of the importance of the
safety, quality, and standardization of herbal preparations of
pharmacy students (Bent, 2008). The fact that there are no
positive answers that students buy herbal preparations via the
Internet is a good sign of recognition by students that it is not
safe. More than half of drugs and herbal preparations selling
on the Internet are false (Yoshida et al., 2015).
Results of our study show that the most significant number
of students uses herbal preparations for treatment of differ-
ent conditions-close to 60%. According to the answers on the
question about purposes of herbal preparations, it can be hy-
pothesized that preventive purposes are neglected in surveyed
population. Different herbal preparations have potential in
the prevention of many diseases, so these preparations should
be used wider (Sofowora et al., 2013).
Most participants, as one of several indications offered in the
question, referred to a cold (79.6%), a dysfunction of immunity
system (57.7%), a urinary infection (40.9%) and digestion prob-
lems (37.2%). Herbal products are the first choice for 19.7%
of the students for the treatment of skin changes. For weight
reduction, herbal preparations are used by 8% of students, for
insomnia 11%, anxiety 8.8% and depression 2.2%.
Students in a similar study carried out in the USA indicated
that the most frequent conditions treated with herbal prepa-
rations are musculoskeletal conditions, stomach or intestinal
illnesses, anxiety/depression, insomnia, cholesterol, severe
headache or a migraine, menopause, and recurring pain (Gar-
diner et al., 2007b). It shows that tradition and variety of herbs
which grows in different countries have a significant influence
on the attitude toward herbal preparations usage.
The effectiveness of herbal therapy is an important issue.
There are 21.3% of participants who claimed that their condi-
tions were cured after using herbal preparations. There was no
improvement in only 3.7%. Most participants experienced par-
tial improvement. In 100% of pharmacy students, there was
improvement or healing their conditions. This goal can be as-
sociated with their knowledge about the proper selection and
preparation of herb (infuse, macerate, tincture, etc.), which
eventually affect the effectiveness of the therapy. Likewise,
86.6% of respondents in the survey conducted in Trinidad be-
lieved that herbal remedies were equally or more efficacious
than conventional medicines for specific ailments and diseases
(Clement et al., 2007).
A statistically significant difference was among the studying
groups about the preferred pharmaceutical form of herbal
preparations (χ2(4)=11.609, p=0.021) > (χ2(4)=9.488, p=0.05).
The most common form of herbal preparations applied by stu-
dents of all studying groups is tea (82.4%). Although they pre-
fer tea, pharmacy students often use capsules and tablets. Stu-
dents of medicine and dentistry use all three forms of herbal
remedies, and solid preparations are at the bottom of the list.
Fig. 5. The influence of the advertising on usage of herbal prepara-
tions in relation to studying groups and sex differences
When it comes to reading instructions for use and adverse
effects and contraindications, students’ interests seem to have
the most considerable influence. A statistically significant
difference among study groups exists (χ2(4)=13.377, p=0.001)
> (χ2(4)=9.488, p=0.05). Most students (75%) get acquainted
with the instructions for use and adverse effects, of which are
pharmacy students the majority - 88.3% (Figure 6). Pharmacy
students more often read the instructions for use and adverse
effects, interactions, because of their higher interest and knowl-
edge of the possibility of adverse effects and contraindications
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of herbal preparations, while students of medicine and den-
tistry do not expect them. The results were expected, consid-
ering pharmacy students’ knowledge. A high percentage of
medical students and dentistry who believe that herbal prepa-
rations are safe indicates that there is insufficient awareness
among these students that these preparations can cause many
side effects, can be toxic, or interact with many drugs.
It could be said that a statistically significant difference among
the studying groups in the students’ consideration about
the safety of herbal preparations was expected (χ2(2)=12.650,
p=0.002) > (χ2(2)=5.991, p=0.05), but the difference between
sexes was not (χ2(1)=7.544, p=0.006) > (χ2(1)=3.841, p=0.05).
Most medical students (60%) consider the use of herbal prepa-
rations completely safe, while participants with the same
attitude are 45.5% of dentistry students and 28.3% of phar-
macy students. Awareness about the safety of use of herbal
preparations was most marked in the group of pharmacy stu-
dents. The majority of medicine and dentistry students in this
study, believing herbal preparations completely safe, revealed
unawareness of possible harmfulness of herbal preparations.
Despite the proven benefits of using medicinal herbs, the po-
tential harm associated with their use should be emphasized.
The misconception that herbal preparations are entirely safe is
widespread in public, which cannot be the same in the group
of medical professionals. Herbal toxicity is not only a result
of a lack of quality control over preparing herbs but also due
to the wrong belief and lack of knowledge about potential
toxicity of herbs (Saad et al., 2006).
Fig. 6. Frequency of reading instructions (%) for use, adverse effects
and contraindications in relation to the studying groups and sexes
A few studies have shown that prescribers of modern allo-
pathic medicine often have no enough knowledge on herbal
medicines and their potential to cause interactions (Clement
et al., 2005; Fakeye and Onyemadu, 2008; Xu and Levine,
2008). Possible increase in the number of adverse reactions and
health damage caused by these products should be expected
in the future, because of the growing number of available
herbal products. A study conducted in Belgrade by Samoj-
lik et al. (2013) showed that 73.3% of the participants, which
were patients in pharmacies, consider that the use of herbal
preparations is entirely safe, while only 17.4% believe that the
application is not entirely safe. Study of Strgar et al. (2013)
conducted in Slovenia showed that 82% of medical school stu-
dents believe that the use of herbal preparations is not entirely
safe, compared to 61.9% of students in the high school. This
result also emphasizes the importance of education. A study
conducted in India showed that 85.5% of surveyed students
take herbal remedies because they consider them natural, with
no side effects.
Fig. 7. Frequencies of answers (%) on question: “Are you satisfied
with gained knowledge of herbal preparations during your stud-
ies?”
It is worth reporting that students from different studying
groups have a different attitude about the acquisition of the
necessary knowledge on herbal preparations. Expectedly,
pharmacy students are generally convinced that they have the
necessary knowledge on herbal preparations (68.3%). There
is 12.3% of medical students with the same attitude, and only
9.1% of dentistry students (Figure 7). Using the chi-square test
of independence, a statistically significant difference between
study groups was proven (χ2(2)=46.067, p=0.00) > (χ2(2)=5.991,
p=0.05).
There is a small number of medicine and dentistry students
satisfied with the gained knowledge of herbal preparations
during their studies. These results are positive because stu-
dents are aware that they do not have enough knowledge.
The role of health care professionals, including physicians, in
raising public awareness of the proper use of herbs is crucial
(Bauer, 2000). Results of the study from Jordan show that sev-
enty percent of students received no adequate advice about
herbal preparation use from their physicians. It shows the ne-
cessity to educate physicians about this vital topic (Sma et al.,
2016). Increasing the level of knowledge of future physicians
is necessary. This goal can be achieved by organizing contin-
uous medicine education or incorporating relevant topics in
the studying programs.
CONCLUSION
Obtained results indicated that students of Faculty of Medicine
in Niš use herbal preparations, but they are not completely
aware of the safety and effects of this therapy method. Consid-
ered that physicians are professionals who recommend herbal
preparations, the awareness level about the importance of ad-
verse effects and the interaction of herbs and drugs should be
raised in this population. This goal can be achieved by intro-
ducing phytotherapy material into the curriculum of medicine
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and dentistry studies. It is essential to prepare students for
providing optimal care and counseling for their future pa-
tients.
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